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Thomson[l.] $2\leq N\leq 6$
Morikawa&Swenson[2] $\underline{\mathrm{r}_{\Gamma^{1}}}$
$\underline{\Gamma}_{\mathrm{t}}\Gamma$





$-\infty$ , $(N=2,3)$ ,
$\frac{1}{16}(N^{2}-8N+8)$ , ($4\leq N;N$ : ),

















$u_{x}= \frac{\partial\Psi}{\partial y}$ ,
$\omega=(0,0,\omega)$
$u_{y}=- \frac{\partial\Psi}{\partial x}$ (2.2)
$2\Psi(x, y)=-\omega(x,y)$ (2.3)
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$a_{0}$ $x$ $a_{1}$ , a2
go(\mbox{\boldmath $\alpha$})
$\alpha$ $h_{0}(\beta)$ 1
$( \frac{1}{2}(a_{1}+a_{2}), 0)$ $\beta$
$g_{0}(\alpha),$ $h_{0}(\beta)$ $h_{0}(\beta)=h_{0}(-\beta)$
2: $(N=2)$
$\Psi_{0}(g\mathrm{o}(\alpha), \alpha),$ $\Psi_{1}(h\mathrm{o}(\beta),\beta)$ $\alpha,$ $\beta$
$\Omega$
$D_{0}$ $=$ $\Psi_{0}(g_{0}(\alpha),\alpha)+\frac{1}{2}\Omega g_{0}^{2}(\alpha)$ , (2.5)
$D_{1}$ $=$ $\Psi_{1}(h_{0}(\beta),\beta)+\frac{1}{2}\Omega(\Gamma_{0}^{2}+h_{0}^{2}(\beta)+2r_{0}h_{0}(\beta)\cos\beta)$ (2.6)
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$D_{0},$ $D_{1}=const$ . (2.7)










(b) $\backslash \cdot’\backslash \overline{\mathrm{O}}^{\backslash },’\grave{\prime}\prime^{rightarrow\backslash }\backslash _{-\sim}$ $\cdot.\backslash ’\overline{\mathrm{o}}^{\backslash },\prime^{rightarrow}\backslash _{-\sim}$
$\downarrow$
(C)
3: $a_{0}^{*},$ $a_{1}^{*}$ ( : : )
$3,|_{arrow}^{\vee}$










$g(\alpha,t)$ $=g_{0}(\alpha)+g’(\alpha,t)$ , (3.1)
$h_{k}(\beta,t)$ $=h_{0}(\beta)+h_{k}’(\beta,t)$ , $(k=1, \ldots, N)$ (3.2)
$t$ 1
$\frac{\partial g(\alpha,t)}{\partial t}+\frac{\tilde{u}_{\theta}(\alpha,t)\partial g(\alpha,t)}{g(\alpha,t)\partial\alpha}$ $=$ $\tilde{u}_{r}(\alpha, t)$ , (3.3)






$g’(\alpha,t)$ $=\hat{g}(\alpha)\exp(\sigma t)$ , (3.5)
$h_{k}’(\beta, t)$ $=\hat{h}_{k}(\beta)\exp(\sigma t)$ , ($k=1,$ $\ldots,$ $N;\sigma$ : ) (3.6)
$\hat{g}(\alpha)$ $\hat{h}_{k}(\beta)$
$\hat{g}(\alpha)$ $=g_{0}( \alpha)\sum_{m=1}^{M}D_{m}^{0}\phi_{m}(\alpha)$ , (3.7)




$=\pi^{-_{\overline{2}}}(_{\overline{\sqrt{2}}}, \cos\theta,\cos 2\theta, \ldots, \cos P\theta, \sin\theta, \sin 2\theta, \ldots, \sin P\theta)$
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$M\ovalbox{\tt\small REJECT} 2P+1$ $D\ovalbox{\tt\small REJECT} k\ovalbox{\tt\small REJECT}^{\ovalbox{\tt\small REJECT}}0,$ $\cdots,$
$N\ovalbox{\tt\small REJECT} m\ovalbox{\tt\small REJECT} 1,$ $\cdots,$
$M$ )
$k$
$x$ ), $k$ ( )
$\tilde{u}(x)$ $=$ $\tilde{u}_{0}$ +\^u $\exp(\sigma t)$ ,
$C(x^{k})$ $=$ $\tilde{v}_{0}^{k}+\hat{v}^{k}\exp(\sigma t)$
$\tilde{u}_{0},\tilde{v}_{0}^{k}$
$k$
$\gamma_{0}(\alpha)$ $=$ $\frac{\hat{g}(\alpha)}{g_{0}(\alpha)}$ , (3.10)
$\gamma_{k}(\beta)$ $=$ $\frac{\hat{h}_{k}(\beta)}{h_{0}(\beta)}$ , $(k=1, \cdots, N)$ (3.11)
(3.3),(3.4)
$\sigma\gamma_{0}(\alpha)$ $=$ $- \frac{\tilde{u}_{\theta 0}(\alpha)}{g_{0}(\alpha)}\frac{d\gamma_{0}(\alpha)}{d\alpha}-\frac{\tilde{u}_{x0}\hat{u}_{y}-\tilde{u}_{y0}\hat{u}_{x}}{g_{0}(\alpha)\tilde{u}_{\theta 0}}$, (3.12)
$\sigma\gamma_{k}(\beta)$ $=$







(3.7),(3.8) (3.12),(3.13) $\epsilon 0,$ $\epsilon_{k}$
$\epsilon_{0}(\alpha)$ $= \sigma\gamma_{0}(\alpha)+\frac{\tilde{u}_{\theta 0}(\alpha)d\gamma_{0}(\alpha)}{g\mathrm{o}(\alpha)d\alpha}+\frac{\tilde{u}_{x0}\hat{u}_{\mathrm{y}}-\tilde{u}_{y0}\hat{u}_{x}}{g_{0}(\alpha)\tilde{u}_{\theta 0}}$ , (3.14)
$\epsilon_{k}(\beta)$
$= \sigma\gamma_{k}(\beta)+\frac{\tilde{v}_{\theta 0}(\beta)d\gamma_{k}(\beta)}{h_{0}(\beta)d\beta}+\frac{\tilde{v}_{x0}^{k}\hat{v}_{y}^{k}-\tilde{v}_{y0}^{k}o\hat{v}_{e}^{k}}{h_{0}(\beta)\tilde{v}_{\theta 0}}$ , $(k=1, \cdots, N)$ (3.15)
Galerkin
$\int_{0}^{2\pi}\epsilon_{0}(\alpha)\phi_{n}(\alpha)d\alpha=0$, $\int_{0}^{2\pi}\epsilon_{k}(\beta)\phi_{n}(\beta)d\beta=0$ , (3.16)

















$K_{MM}^{NN}$ $g_{0}(\alpha),$ $h_{0}(\beta)$ $\omega_{0}^{*}$
4
$S_{1},$ $S_{2}$ 1 $N$ 5
$ss_{1}$ 1 $S_{1}=S_{2}$




















(3.17) $\sigma$ $R$ \mbox{\boldmath $\omega$}0* $a_{0}^{*}$
$R$
5 $5(\mathrm{a}),(\mathrm{c})$ $\omega_{0}^{*}=-0.5,4$ [ $a_{0}^{*}$
0 $R$ 0 $a_{0}^{*}$ $R$ $5(\mathrm{b})$
$\omega_{0}^{*}$ -0.5 4 $a_{0}^{*}$ 0 $1^{\mathrm{a}}$
$a_{0}^{*}$ $R$ 0 $5(\mathrm{b})$ $\omega_{0}^{*}=1$
$a_{0}^{*}=0.201$




















$-0.5\leq\Gamma_{0}^{*}\leq 4$ $S$ $S_{u}$ \mbox{\boldmath $\zeta$}
$\Gamma_{0}^{*}$ 0 $S_{u}$ o
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4: $(a)\omega_{0}^{*}=-0.5,$ $a_{0}$. $a_{1}^{*}$ 005 09001, 0.1
08012, OJ5 07051, 02 06154, 025 05407, $(b)\omega_{0}^{*}=0.01,$ $a_{0}^{*}$ $a_{1}^{*}$
005 09000, 0.1 07997, 015 06990, 02 05967, 025 04914, $(c)\omega_{0}^{*}=1$ ,




5: $a_{0}^{*}$ $R$ $(a)\omega_{0}^{*}=-0.5,$ $(b)\omega_{0}^{*}=1,$ $(c)\omega_{0}^{*}=4$
219
6: $\omega_{0}^{\mathrm{r}}$ $S_{u}$
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